What is knowledge and how is knowledge formed? These are perennial questions that have informed the development of western philosophy to the current age. However, epistemology as an area of study has seldom been a focus in the history of Chinese philosophy (Yu, 1987; Hu, 2006) . For over two millennia, the focus of Chinese philosophy was on subjectivity and morality (Mo, 1980) . The influence of western philosophy since the late 19'h century has of course exerted substantial influence on the development of Chinese epistemological outlooks. This is especially so after Marxism was introduced to replace Confucianism as the dominant philosophy of Chinese society.
Given the philosophical tradition and the current dominance of Marxism, how do contemporary Chinese college students residing in mainland China view epistemology? Current · research on personal epistemology is largely confined to liberal democratic countries in the west. While some studies of Chinese students' epistemological outlooks are available from Singapore, Taiwan and Hong Kong (see Chan, 2007; Chai, Hong & Teo, 2009; Wong, Chan, & Lai, 2009 ), which are all democratic or nonsocialist societies, very few empirical studies of mainland Chinese epistemological beliefs exist (see Qian & Pan, 2002; Zhang, 1999) . It is therefore both important and interesting to explore mainland Chinese epistemological outlooks.
LITERATURE REVIEW
In the following section, we review research pertaining to personal epistemology. This will be followed by a review of research pertaining to the Nature of Science (NOS), which we regard as a domain specific form of epistemology beliefs.
The study of personal epistemology from the perspective of developmental psychology was initiated by the work of Perry ( 1970) . Using interviews as a method of data collection, Perry studied male Harvard undergraduates and mapped out four major stages of development of epistemological beliefs. His findings were expanded by later researchers such as Belenky and her colleagues ( 1986) and King and Kitchener ( 1994 ) . These studies show that personal epistemological beliefs develop along two dimensions: sources ofknowledge and nature of knowledge. Individuals with less mature epistemological outlooks tend to rely on authority as a source ofknowledge and view knowledge as certain and simple. These outlooks change as the person develops. Eventually, the person comes to realize that the source ofknowledge is actually the self and that knowledge is evolving and uncertain (for summary, see Hofer & Pintrich, 1997) . Building on these studies, Schommer ( 1990) created the Epistemological Questionnaire and hypothesized that epistemological beliefs comprises various dimensions that could develop independent of each other. Grouping the 63 items into 12 subsets, she identified four factors, namely certain knowledge, simple knowledge, innate ability and quick learning. The Epistemological Questionnaire, along with other questionnaires such as the Epistemic Beliefs Inventory (Schraw, Bendixen & Dunkle, 2002) , have been used to correlate with variables pertaining to learning such as reading comprehension (Schommer, 1990) ; seJf-regulated learning (Braten & Stromoso, 2005) ; conceptual change learning (Qian & VOL. 19 NO.1 Alvermann, 1995); and students' performance on controversial issues (Mason & Boscolo, 2004) . Generally, more mature epistemological outlooks are correlated with better learning. In addition, individuals' epistemological beliefN have been found to be influenced by gender, age, undergraduate major, and is also related to students' grade point average (Paulsen & Wells, 1998) . However, the questionnaires suffer from having low reliability and their factor structures are hard to replicate (Clarebout, Elen, Luyton & Bamps, 2001; Hofer, 2008; DeBacker, Crowson, Beesley, Thoma, & Hestevold, 2008) . Studies using Schommer's instrument in the Asian context also indicate similar problems (see Bernardo, 2008; Youn, 2000) which leads to the conjecture that epistemological beliefs may be culture sensitive. Most researchers in Asia have to modify Schommer's questionnaire substantially to obtain the factors related to epistemological beliefs (see Chan & Elliott; Jehng, Johnson, & Anderson, 1993) . Given the problems with the instrument, we argue that it is necessary to examine the reliability and factor structures whenever epistemological questionnaires are applied to new contexts.
The study of epistemological beliefs among mainland and overseas Chinese started at the tum of the century. Based on Perry's theory, Zhang ( 1999) created the Zhang Cognitive Development Inventory and studied two samples of Chinese undergraduates and one sample of US college students. She reported that the development pattern of the 1994 sample from Beijing was the reverse of that described by Perry ( 1970) . The Chinese students were exhibiting a trend towards dualistic thinking as they approached graduation. She conjectures that this pattern is due to the practice oflecturing in university that gives students few opportunities to make independent decisions. This pattern, however, is less obvious with the Nanjing sample collected in 1996.
As China is rapidly opening up to the new world, it would be timely to investigate the epistemological beliefs of China students, perhaps using another instrument. Meanwhile, Qian and Pan (2002) have adapted an instrument developed by Schommer (1998) to explore the differences between American and Chinese high school students' beliefs about knowledge and ability to learn. The results showed that Chinese students tended to believe significantly more strongly than American students that knowledge is simple and ability to learn is innate. Some items were found to be "problematic" in that study since they did not fit the factor structure, which led to low internal consistency of the questionnaire. The authors attributed them to the Chinese school culture that advocates docility and respect for authority and Chinese students' school experience (e.g., lack of exposure to various sources of information and knowledge). Therefore, it seems necessary, especially from the cultural perspective, to investigate the profiles of China college students' epistemological beliefs, a key goal of this study.
Studies of overseas Chinese students' epistemological beliefs have developed recently throug~ the works of Hong Kong and Singaporean researchers. Chan's (2007) investigation of Hong Kong pre-service teachers indicates that they are not inclined to see authority as source of knowledge and that they see knowledge ·as uncertain. Chai and Khine (2008) found a similar trend among Singaporean Chinese pre-service teachers who have completed their degree course. More recently, Chai, Hong and Teo (2009) compared a small sample of Taiwanese and Singapore pre-service teachers' epistemological beliefs and observed that the teachers from these countries do not differ in terms of their beliefs towards authority and certainty of knowledge. Teachers from both countries can be described as holding relativistic epistemological outlooks. These survey studies employed a similar instrument adopted from Chan and Elliott (2004) , which treats epistemological beliefs as domain general. Another emerging field of study on students' epistemological beliefs treats epistemological beliefs as subject specific. In Taiwan, Tsai (1998) focuses on the study of Taiwanese students' epistemology of science and its relation to learning. This will be reviewed next together with the notion of the nature of science.
The construct ''nature of science (NOS)" refers to the epistemology of science, science as a way of knowing, and/or the values and assumptions inherent to the development of scientific knowledge (Lederman, 1992) . In his recent review work, Lederman (2007) has further elaborated the nature of scientific knowledge as tentative, empirically based, subjective/theory-laden, creative and imaginative, and culturally and socially embedded. Individuals holding "naive" or "less sophisticated" understandings of NOS are inclined to treat scientific knowledge as certain. They are inclined to ignore the role of scientists' research background, of imagination and creativity, as well as other cultural and social factors in science. In contrast, those with "informed" or "more sophisticated" understandings ofNOS are more likely to articulate the nature of scientific knowledge more accurately and coherently in most contexts. Relevant research findings suggest that students' views of NOS may be associated with their reasoning and motivation (Cavallo, Rozman, Blickenstaff, & Walker, 2003) , learning orientation {Tsai, 1998), and conceptual problem solving (Lin, Chiu, & Chou, 2004) , as well as other demographic variables (e.g., gender, geographical region, academic major, socioeconomic-status, etc.) (Dogan & Abd-El-Khalick, 2008; Liu & Tsai, 2008) . Based on his two reviews, Lederman ( 1992 Lederman ( , 2007 concluded that regardless of academic levels, most students do not possess "adequate" understandings of NOS. Again, a majority of these studies were conducted in the west (especially in the United States), while only a small number selected participants from countries in Asia (Lederman, 2007) . In addition, very few studies on mainland China undergraduates' views ofNOS, as well as their general epistemological beliefs, have been reported within the existing literature. Considering both the eastern-style education (e.g., lecture-directed) and emphasis of socialist/communist culture prevalent in China, what would its college students' views ofNOS look like? This is the second goal of this study.
According to the aforementioned definition, NOS could be regarded as a domain-specific epistemology particular to a discipline (i.e., science). The domain-generality/specificity issue began to engage many researchers' attention especially in the 1990s. Some researchers (Jehng, et al., 1993; Paulsen & Wells, 1998) have investigated the difference of (general) epistemological beliefs held by students from different academic disciplines, but this "does not reveal whether individual students hold differing epistemological theories about different domains" (Hofer, 2000, p. 382) . Other researchers (Hofer, 2000; Schommer & Walker, 1995) attempted to solve that problem by directing participants to keep a particular domain in mind when responding to the domain general questionnaires. We argue that those participants' responses may not reflect their domain-specific epistemology. This is because when "discipline-focused epistemological belief questionnaire" (Hofer, 2000) is used, conflicting results are sometimes reported. It is therefore unclear whether participants' general and domainspecific epistemologies interact with each other. This may more or less affect the validity of relevant results. Additionally, based on their comprehensive review, Muis, Bendixen and Haerle (2006) proposed that beliefs could be both domain general and domain specific, given the epistemological similarities and differences across various domains. Therefore, it seems interesting and meaningful to investigate the relation, if any, between students' general epistemological beliefs and their views of NOS.
METHOD

Research Purpose
This study was guided by two main research questions. The first research question is "What are the profiles of China college students' general epistemological beliefs and their conceptions of NOS?" It was anticipated that the dimensions (i.e., factor structures) ofthe two adapted questionnaires (Liu & Tsai, 2008; Chan & Elliott, 2004) could be identified in the current study. Given that some VOL. 19 NO.1 aspects ofNOS (e.g., tentative nature of scientific knowledge) seem to agree with the dimensions of general epistemology (e.g., Certainty of knowledge) mentioned in Schommer's ( 1990) and Hofer's (2000) studies, it was also hypothesized that these two kinds (domain-general vs. domainspecific) ofbeliefs could relate with each other. The second research question is "Do China college students from different academic majors hold different epistemological beliefs and conceptions ofNOS?" It was hypothesized that students' general epistemological beliefs would differ across academic majors, and that students in the science discipline would understand NOS in a better way.
Participants & Background
This study was conducted at a nonnal university in the southern part of China. A total of 445 undergraduate students (36% males and 64% females) ranging in age from 19-23 years was surveyed in this study. All students were enro lied in different domain-specific four-year full-time degree courses. Students were surveyed in two distinct domain areas: hard-science and softscience. The former included Physics (N = 20), Chemistry (N :::;; 245), Math (N = 3 7), and Computer Engineering subjects (N = 34); while the latter consisted of Psychology (N = 79), and Education and Humanities (N = 30). All participants ( 167 freshmen, 61 sophomores, 198 juniors, and 19 seniors) answered the survey during the fifth week of the spring semester. Although the university is open to students from different provinces in China, most students (about 90%) enrolled are Cantonese. Therefore, the sample can be considered to be representative of colJege students from South China.
Unlike other western countries, the curricular standards and examination system are greatly uniform in mainland China. Teaching materials and teaching methods from primary school to college are in general test-driven. High school students (Grade 10-12) are usually well prepared for the nationwide College Entrance Examination (CEE).
All students are required to take nine subjects at grade I 0, such as Chinese, mathematics, English, physics, chemistry, biology, history, politics, and geography. At II lh-grade, the student has to choose to specialize either in the sciences or liberal arts for their college education. Science specialization entails taking advanced courses in mathematics and science (i.e., physics, chemistry, and biology), while the liberal arts program includes a less advanced mathematics course but more courses in history, politics, and geography. Generally, all high school students are assigned to universities or colleges according to their CEE scores and the program they select. The participants involved in this study were above average students in terms of their CEE scores.
Instrument and Procedure
Each participant was asked to complete a Chinese version questionnaire that consisted oftwo scales. The first, General Epistemological Beliefs, measures general epistemological beliefs, and the second, Scientific Epistemological Views examines the conceptions of NOS. A brief description of the content of the two scales is provided as follows.
General Epistemological Beliefs (GEB) Scale
The GEB scale is made up of29 items adapted from Chan and Elliott's (2004) 30-item instrument. There are three reasons for adapting Chan and Elliott's work. First, both studies took the position that epistemological beliefs are made up o f d iff ere n t but part i a 11 y cor reI ate d dimensions (Hofer & Pintrich, I997; Schommer, 1990) . Second, the participants involved in both studies were selected from teacher education institutes. Third, the participants from both studies shared similar Chinese cultural backgrounds. These similarities may help assure the validity of the items. To enhance the validity, all items used in this study have been doublechecked by two researchers and underwent the process ofback translation.
In Chan and Elliott's (2004) study, all items were categorized into four factors or dimensions, namely Innate/FixedAbility(IFA), Learning Effort/ Process (LEP), Authority/Expert Knowledge (AEK) and Certainty of Knowledge (CK). According to Chan and Elliott (2004) , each dimension can be regarded as a continuum with two extremities or polarities. For example, lFA refers to ability as innate and fixed at one extreme, but as changeable at the other. LEP refers to effort spent in drilling at one pole, and understanding at the other. AEK refers to knowledge as handed down by authority figures and experts at one extreme, or as obtained through one'sjustification and reasoning at the other. CK refers to whether know ledge is certain and unchanged at one end or tentative at the other. The GEB scale required students to rate their level of agreement for each item on a five-point Likert-scale (I = strongly disagree; 5 =strongly agree). In Chan and Elliott's study (2004) , satisfactory internal consistency of the four subscales/factors were reported, and the results of confrrmatory factor analysis indicated a good model fit (GFI = .93, AGFI = .90, RMSEA = .058) for the 30-item four-scale questionnaire. However, little information on discriminant validity and construct reliability of each subscale/factor was provided. This therefore formed a main concern of the current study.
Scientific Epistemological Views (SEV) Scale
The SEV scale comprised 28 items adapted from Tsai and Liu's (2005) 35-item Chineseversion instrument. The instrument was initially designed to assess students' conceptions ofNOS in five dimensions: (I) the role of social negotiation in scientific community (SN), (2) the inventive and creative nature of science (I C), (3) the theory-laden quality of scientific exploration (TL), ( 4) the cultural impacts on science (CU), and (5) the changing and tentative feature of scientific knowledge. Based on Lederman's ( I992, 2007) definition of NOS, we have excluded the first dimension (SN) that comprised seven items. Therefore, only four dimensions that comprised 28 items have been retained for the current study.
The adoption of this instrument was based on the following reasons. First, this study shares a similar framework with Tsai and Liu (2005) in treating conceptions ofNOS as dimensional beliefs (Schommer, 1990) . Second, the dimensions included in Tsai and Liu's instrument were assumed to cover the issues associated with the epistemology of science. More specifically, these dimensions involved the assumptions and conceptual inventions in science as well as features of scientific knowledge (Liu & Tsai, 2008) . Third, the participants from Tsai and Liu 's (2005) study share similar Chinese culture with those involved in the current study.
Similar to the GEB, each dimension of SEV can be viewed as a continuum with two polarities, For instance, IC refers to inventiveness and creativity as integral aspects of scientific knowledge/theories at one pole, or as irrelevant to science at the other. TL refers to scientists' exploration being affected by their existing theories at one extreme or being unaffected by these at the other. CU refers to science being influenced by culture at one end or being unrelated to culture at the other. CT refers to scientific knowledge as everchanging and tentative at one extreme, or as certain and unchanged at the other. The SEV scale was also a five-point Likert-scale, with "1" standing for "strongly disagree" and "5" for "strongly agree". Accordingly, a high score indicated a constructivist-oriented view, while a low score presented an empiricist-aligned or positivist-oriented perspective (Tsai & Liu, 2005) . In Liu and Tsai's recent study (2008) on Taiwanese college students' conceptions of NOS, the Cronbach's alpha values for four subscales ranged from .56 to .75. This may indicate a high internal consistency of the SEV scale. However, we were unable to find information on confirmatory factor analysis, such as model-fit, discriminant validity, and construct reliability, for the SEV. We will address this issue later in our study. 
Procedure
The participants were invited through their university lecturers. Before they responded to the questionnaire, participants were briefed by their lecturer on the purpose of the study, and given instructions on completing the survey. From a total of 468 students who volunteered, 445 responses were collected, yielding a response rate of95%. On average, participants took not more than 30 minutes to complete the questionnaire.
RESULTS AND DISCUSSION
Profiles of General Epistemological Belieftt
A principal component analysis was conducted on the 29 items of the GEB scale. Seven factors were returned and they explained about 54% of total variance. A total of seven items with factor loading of .40 or less were removed at this stage. The remaining 22 items were further validated by a confirmatory factor analysis (CFA) using AMOS 7.0 (Arbuckle, 2006) . From the CFA, six items were further removed using the following criteria: (a) items with non-significant parameter estimates and (b) items with a standardized estimate of .50 and below. The resultant 16 items loaded on four factors with eigenvalues greater than 1.0 (3.04, 1.97, I. 79, and 1.69 based on the factor order in Table 1 ), accounting for about 53%) of variance. According to the criterion (Cronbach's a 2:: .55) proposed by Hatcher and Stepanski (1994) , the alpha values for the four subscales (ranging from .58 to .80) and the overall instrument (. 70) indicated a satisfactory level of internal consistency for statistical consideration. Furthermore, the CFA results showed that the four factors had a good model-fit (X 2 = 185.73, "'}ldf= 1.90, GFI = .94, TLI = .94, CFI = .95, RMSEA = .043, SRMR = .049). The results of the CPA provided support to those suggested in Chan and Emott's study (2004) and may be viewed as a valid representation of Chinese college students' general epistemological beliefs. In addition, this may also Table 2 presents the descriptive data of the four subscales/factors, such as mean, mode, standard deviation, skewness, and kurtosis. It was found that the mean score on the "Authority/Expert knowledge" subscale was the lowest (2.20) among all four subscales. This suggests that students are inclined to disagree that knowledge is handed down or derived from authority figures, but instead are more inclined to believe that it is created or constructed. A mode of 2.00 may be taken as additional support for this interpretation. By contrast, the mean score on the "Learning effort/ process (LEP)" subscale was the highest (3.67). This result may again help interpret the above lowest mean score. As to the other two mean scores (3.33 for CK and 2.86 for IFA), they were both close to 3 on the five-point scale. AdditionaiJy, the modes of two subscales were both 3.00. This may indicate that a majority of the students were equivocal about whether knowledge is fixed or tentative, and whether ability is innate or acquired. These results seem generally comparable to the results reported by researchers in Asia using the same questionnaire designed by Chan and Elliott (2004) except for the subscales on Certainty of Knowledge. Chan's research on Hong Kong preservice teachers indicate that they are not inclined to rely on authority and that they see knowledge as uncertain (see Chan & Elliott, 2004 , Chan, 2007 (Cohen, 1988) . However, no significant differences were observed between freshmen and juniors on scores on the Certainty of Knowledge subscale [t(329) = 1.62, p =.II].
These results are genera11y consistent with Zhang's ( 1999) fmdings, which indicate that juniors held less sophisticated epistemological beliefs compared to that of freshmen. These results seem to reinforce Zhang's interpretation that China students may exhibit a reversed developmental trend that is different from students from western cultures. Hong Kong and South China (e.g., Guangdong province) are not only geographically close but they also share the same language and culture. For this reason, it seems appropriate to infer that the difference noted above may arise from the Marxist world view that permeates China's educational system. Marxist epistemology is more inclined towards the objectivist stance, which is reflected in the higher scores on the dimension of Certainty of Knowledge. The results also seem to indicate that undergraduates from China may be holding a multiplist epistemological outlook in the sense that they have not entered a consistent relativistic stance for both their understanding about authority and their understanding about the nature ofknowledge. The absence of correlation between these subscalcs (sec Table 5 ) indicates that China students see authority and certainty ofknowledge as two different subjects. Further research is needed to explore this phenomenon. For the other two subscales (i.e. Learning effort/process and Innate/Fixed ability), China students' beliefs seem similar to the rest of the reported studies. In all these studies, the mean score for the Learning effort/process are all above 3, indicating that it is likely that Asians are inclined to believe in learning effort/process.
Profiles of Conceptions of Nature of Science
Similarly, a principal component analysis was conducted on the 28 items of the SEB scale. Seven factors were retained, and they accounted for 51% of total variance. A total ofsix·items with factor loading of .40 or below were deleted at this· stage. The remaining 22 items were further validated by a confinnatory factor analysis (CFA) using AMOS 7.0 (Arbuckle, 2006) . From the CFA, four items with non-significant path and/or standardized parameter estimate below .50 were removed. Analysis of the remaining 18 items identified four factors with eigenvalues greater than 1.0 (3.50, 2.33, 1.91, and 1.73 based on the factor order in Table 3 ), explaining about 53% of variance.
As presented in Table 3 , six items represented the factor/subscale "Theory-laden/cultural impacts," and three items, respectively, corresponded to the "Invented/Creative nature," the "Non-objective nature" and the "Changing/ tentative feature." The alpha values for the four subscales (ranging from .62 to .81) and the overall instrument (.85) indicated a satisfactory level of internal consistency for statistical consideration. Furthermore, results of confirmatory factor analysis showed that the four factors (or"Jatent constructs") presented satisfactory discriminant validity (ranging from .61 to .73) and construct reliability (ranging In other words, the four factors identified were considered to be a valid representation of Chinese college students' conceptions ofNOS. However, the nature of the four factors identified was somewhat different from Liu and Tsai's findings (2008) with Taiwanese undergraduate students. On one hand, two original factors (i.e., "Theory-laden exploration" and "Cultural impacts") seem to have merged to form a new factor "Theory-laden/ cultural impacts." On the other hand, another new factor (i.e., "Non-objective nature") emerged. Low score on this new factor indicates a belief towards science as objective (i.e., "empiricist-oriented") while a high score indicates the reverse (i.e., "constructivist-oriented"). In mainland China, the Marxian notion of dialectical materialism plays a predominant role in the education area, and has been also viewed as a key component of scientific literacy (Wei & Thomas; . For example, students (especially secondary schoo 1 onwards) are supposed to be aware of the existence of objective laws of nature, and that science is an effective means to discover/attain them. Table 4 shows the descriptive data of the four subscales/factors, such as means, modes, standard deviations, skewness, and kurtosis. It was found that the mean score on the "Invented/creative nature" was the highest (3 .86) among the four factors. This indicates that a large number of students seemed to appreciate the role of scientists' imagination and creativity in scientific activities. A mode of 4.00 may help support such an interpretation. Furthermore, the second highest mean score (3. 78) was noted to be on the "Theoryladen/cultural impacts" with a mode of4.00. This suggests that a majority of students tended to believe that scientists' existing theories and related cultural background influence.the development of scientific knowledge. These results jointly imply that most students are likely to acknowledge the impacts of several subjective factors related to scientists themselves. The mean score in the "Changing/tentative feature" was 3.68 with a standard deviation of. .34** .22** students seem to hold diverse or even dichotomous views about the tentative nature of scientific knowledge. In other words, students seem to treat scientific knowledge as subject to change; but, on the other hand, they appear to rely on the scientific knowledge they previously learned from textbooks. The "Non-objective nature" subscale has a mean of3.56 with the largest standard deviation .81. This · may also reflect students' struggle with the question whether science is totally objective or not.
The correlations between the subscales of the GEB and the SEV are reported in Table 5 . As can be seen, there are a number of significant correlations between the subscales across general epistemology and scientific epistemological views. The SEV, taken as a whole, sees scientific knowledge as tentative and dependent on the scientist's personal theories/cultural background and imagination. All subscales of SEV reflect significant negative correlations with the subscale of authority ofknowledge in the GEB. On the other hand, three subscales of the SEV were positively correlated to the subscale of Certainty of knowledge. This again indicates that the China students seem to be holding mixed beliefs. They view knowledge as rather certain, but they also believe that it is created and changed through scientists' theory-laden and creative endeavours. Furthermore, such endeavours are positively associated with learning effort and process. Additionally, as shown in Table 5 , each SEV dimension is significantly correlated with three other SEV dimensions.
Domain Differences in General Epistemology and Conceptions of NOS
To answer the second research question of this study, an independent t-test analysis was conducted to investigate whether China co liege students from various academic majors hold different epistemological beliefs and conceptions Table 6 VOL. 19 NO.1 of NOS. Results indicated that there were significant differences across all the subscales dealing with beliefs about knowledge and knowing between undergraduates studying soft sciences and those studying hard sciences (see Table 6 ). The effect size ranged from small to large. For example, hard science students were more likely than their counterparts in the soft sciences to view knowledge as handed down from authority figures and to view knowledge as certain and unchanged. Soft science students tended to hold more sophisticated (e.g., constructivist/relativist-oriented) conceptions of the four dimensions ofNOS than their counterparts. Consistently across domain general and domain specific (science in this case) context, the beliefs of soft science undergraduates reflect a less objectivistic stance. This clearly shows the influence of the domain of study, and the results are generally consistent with those reported in the literature (Chai & Khine, 2008; Jehng et al., 1993; Paulsen & Wells, 1998; Liu & Tsai, 2008) . There are however no differences between the undergraduates for the subscales pertaining to learning effort/process and innate/fixed ability. 
Comparison of GEB and SE V scores between different domains
General Discussion
When interpreting the above results, two major issues should be noted. The first issue emerges from the adapt ion of existing instruments. For example, only 1 6 out of29 items originally designed by Chan and Elliott (2004) were retained for further analysis in this study. Although confirmatory factor analysis was employed to enhance the validity of these 16 items, they only only about 53% of variance. Similar phenomenon can be observed for those items adapted from Tsai and Liu 's work (2005) . This may indicate cu It ural differences between Hong Kong, Taiwan, and mainland China students even though they share similar Chinese background. If so, then more research needs to be carried out in terms of instrument development for assessing mainland China students' epistemology and conceptions of NOS. Alternatively, the low percentage of variance explained may be due to the complexity of epistemology itself (Hofer, 2008) . For example, Hofer (2000) has similarly reported rather low percentage of variance explained (e.g., about 46% and 53%), even though the items were adapted from other studies (e.g., Qian &Alvermann, 1995) in the same country (i.e., US). The second issue focuses on the effect sizes of the significances reported in this study. For example, although sets of significant correlations between GEB and SEV dimensions can be observed (see Table 5 ), most effect sizes (i.e., square of correlation coefficient, r 1 ) range from small to medium. More empirical studies are required to further explore the relationships between general epistemology and scientific epistemology; in particular by using more rigorous statistical techniques, such as structural equation modeling (Hair, Black, Babin, Anderson, & Tatham, 2006) .
CONCLUSION
Ln this paper, we have reported South China education undergraduate epistemological profiles and their conceptions of nature of science. The results indicate that they hold general episterna logical outlooks that differ considerably from their Asian counterparts, in particular the Chinese from Hong Kong and ·Taiwan. South China college students' general epistemological beliefs and conceptions of NOS seem to correspond with their academic majors (i.e., hard/ soft science). Due to the limitations of the survey, we are unable to locate exactly what causes this difference. We propose that future research should employ interview as a means of data collection to ascertain the possible causes of such differences. As our samples are mainly from Guangdong province, we suggest that more research be carried out on students from other regions of China to see if their epistemological profiles are different.
